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Specificanon . ' 

I. Tiilc of the Invention 

Production Foamed Decorative Material • ' ; . . 

"2. Claim ; ' * • .. .. 

Produclibn of a foamed decorative material comprising the steps of: • . • 

laminating a synthetic rtsin layer containing'a foaming agent onto a base material applying repealed print 
patterns of coating containing a foam controlling agent or crosslinking agent on the synthetic resin layer, 
heating the icsin layer into a foamed layer having recessed and prormdinz panems. re-heating the foamed 
layer at a temperature equal to or lower than the foaming icmpcramrc in the previous step and embossing 
the foamed layer with a cold embossing roll to fomn sharp and embossed random patterns at the protruding 
surfaces thereof. ' ' • ' 

3. Detailed Description of the Invention • * . . 

[Industrial Applications] . ■ 

\ * ' ' 

The present invention relates to the production of inifrmr. foamed decorative material with. 

rfxcclleni designs having complex and highly stercos6ot>ic embossed paneras by forming recessed 

patterns of repeat panems on a foamed layer and also forming sharp embossed patterns at the 

protruding surfaces thereof. 

[Prior Art] • - 

As interna! automotive trim and architecairal trim have recently been required to bt more 
luxurious, the demand for more complex patterns has gradually increased- As part of the 
solutions, requests have been made to develop highly deedrsiivc iniemal-decorative matcriils'wijh 
cqmplex and stereoscopic patterns by fonrting recessed parts of repeat patterns on a synthetic resin 
foamed material laminated on a base material and also by adding random sharp embossed panems 
at the protruding parts thereof 



• 



A$ for conventional productions of internal d<jcorativc materials having such panems, the knoix n 
methods are: (l) a so-called secondary embossing mctho^J of heating and foaming a SNTiihetic resin 
layer containing a foaming agent immediately forming random uneven embossed panems with a 
col^ embossing roll on the surface thereof, and dien heating and adding recessed panems with a 
cold embossing roll haying repeat panimi thereto, or (2) a chemical embossing method of printing 
. prf ttems corresponding to the above-ndied recessed arid protniding parts by .applying coating 
material conramitig a foaming inhibitor or crosslinking agent on a synthetic resin layer containing * 
a foaming agent, and then heating and foaming to- form panems corresponding to the embossed . 
panems mentioned above. ^ ♦ , . * . 

[Problems Overcome by the Invention] 

However, in method (4 ) mentioned above, the primarily embossed panema arc deformed by 
heating during the secondary embossing process: also, the' foamed layer rfieniioned above is heated 
rxvice due to the primary and secondary embossing, resulting in undesirable deformation and heal 
deterioration such as sening. cell deterioration, etc. of the formed layer itself by the repeated 
hearing. , . * . 

.vforeover, the method has various problems in thai two expensive embossing rolls ate needed and 
the method is costly and uneconomical, and^thc rolls should have a substantial pattern depth due lb 
the above-noted reasons and it is difficult to add<mbossed pa hems at a constant depth and shape. 
Also, in meihbd (2), the above-noted problems in mcihod ( I ) may be avoided; however, it is 
difficult to .permeate the inhibitor or' crosslinking agent only to pans lower than the printed surface 
and the agent is likely to permeate around the periphery thereof, so that the patterns will have 
unclear unevenness. and temperature and time control will be difficult during the foaiiung process 
for forming the embossed patterns. As a result, the method has the .problem in that it cannot form ' 
panems with clear, significantly uneven and delicate panems. 



After extensive research to solve the above- nKniioned convemional problems. th« present 
invcniion prescms a production of foamed decorative materia! having; recessed parti of repeal . 
panems and also sharp and complex random panems at the protnjditig surfaces noted above by 
combining both a chemical embossing method and a mechanical embossing method. 

[Problem Resolution Means] " ■ . 

. , / ' ' '* * ^' / 

The present invention i$ the production of a foamed dccotativc material comprising the steps of: , 

laminating a synthetic resin layer containing a foaming agent onto a base material..applying 

repeated print pattern of coating containing a foaniing inhibitor or crosslinking agent on the 

synthetic resin layer, healing the resin layer into a foamed layer having recessed and protruding 

patterns, re-heating the foamed layer at a temperamre equal ro or lower than the foaming 

temperature in the previous step and embossing the foamed layer with a cold embossing roll to 

form sharp and embossed random patterns ki the protruding suri'aces thereof. 

[Operation]^ , ' 

Tl^ production of the present invention is explained in detail below. ^ 
In the present invention, a synthetic resin layer containing a foaming agent is first formed on a 
, bfise material. As the method thcreof/the layer is lamiildied at a sheet thickness of 0.05mm to 
6.3mm, or preferably 0.10mm to 0.25mm, at the decomposition temperature of the foaming agent * 
thereof or below by any of a calendering method.- a coating method and on extruding method.. 
This is because a shc^t Sickness less than 0.05mm is top ihin when the shee^ is heated to form a 
foamed layer and to add the above-mentioned embossed panems. So that adding embossed 
panems as the object of the invention may not be achieved Also, if the sheet thickness is more 
than 0.25mm. the embossed patterns mentioned above will be satisfactorily formed* but the sheet 
will be so heavy that jhere will be problems with application as internal decorative material. . 
Parricularly, when the sheet is used as internal decorative material fot walls, it cannot pass the' 



weight regulation under ihc anti-combustion standard applicable to such mattriais and the 
production cost will be high, which is not preferable. 

Moreover, the above-noted base materia! used in the present invention is generally paper, paper 
used for internal automoiivc trim, fire retardam paper, kniu^'oven fatjric, unwoven fabric, glass 
cloth, plastic sheet, etc. by itself or the laminate of at least two rhaicrials ihercoT Also, $>tnthetic 
resin used for the synthetic resin layer containing a foaming agent and laminated on the base 
material is. in addition to vinyl chloride homopolymer. copolymer of vinyl chloride and polyvinyl 
acetate, polyethylene, pol>-urethane. etc. or the blend of vinyl chloride hoinpolyrwer and the 
materials thereof; and a foaming agent rhat is an ordina^>^ heat decomposable foaming agent such 
is azodicarbonamide, p.p'-oxybisbenzene sulphonyl hydrazidc; azqbisisobutyronilriIe» etc. and 
plasiicizer. stabilizer, lubricant, chelate, filler, coloring agent, etc. arc mixed thereto. Then, the 
above-mentioned laminated sheet is formed uiih repeated printed pancms ofa colored or 
uncolored coating material containing a foaming inhibitor or crosslirlking agent on its surface. .As 
the printed patterns mentioned above, any patterns may be used as long as they arc repeated 
patterns, and highly decora rive panems such as checked panerns. flower pancms, and geometrical 
patterns may be optionally selected. • ' . * - > 

*. ' » , • ** ^ . 

As the resin used for the coating material, vinyl chloride, or copolymer of vinyl chloride atid vinyl 
acetate, acrylic resin, polyurethane. celhilose acetate, etc. arc used. As solvent, ketone such as 
methyl ethyl ketone, cyclohcxanone, methyl isobuthyl kemo. etc.. aromatic hydrocarbon such as - 
.xylene and toluene, chlorinated hydrocarbpn such asVihylcne dichloride. methylene chloride, etc. 
aije appropriately chosen depending omhe resin in usrf and are mi.xed ihereiQ. If the coating 
inateria! is coloring material, highly weather- and heat-resistant pignient is selected, adding the • 
properties noted above and durability to producu.. a foaming inhibitor mixed into the coating 
material, befo^otriazole, organic acid (e.g. malcic acid, fiirtiaric acid, adipic acid), halogenated 
organic acid (e.g.^gallephthaloyl (?) chloride, teirachlorpphthallic acid) or organic acid anhydride 
(e.g. maleic arAydride, trimellitic nhydride), etc. may be used; ho^A^ever, it is particularly 



preferable to use bcnzoiriazole ornrimellitic anhydride. .As a crosslinking agent mucd into the 
coating material, dithiol-S-triazine.<3env-ative iS triazinc derivative of. for example. 2- 
dibutylamino, 2-dimcthylamino. 2-oct>iamino-. eic.) is applied^ and 2-dibuthylamino*S-triazine 
derivative is particularly preferable in the present invention. The mixed amount of the above- 
mentioned foaming inhibitor or crosslinicing agent iii the coating rnaterial H I wt. % to 30 wi. -%. 
preferably 5 wt % to 20 \vl. %. relative to the tola! weight of the coating hiaierial \VTien the . 
mi.xed amount of the foaming inhibitor or crosslinking ogeni is less than 2 wt %. foam inhibiting 
or crosslinking effects during'thc foaming process of the laitiinaied Sheet layer will be incomplete 
at the printed pattern surfaces of the coating material and sufftcicntlyreccssed parts of repeat 
patterns, as the object of the present invention, cannot be formed. Also, when mi.xed at more than 
' wt. %, the above-mentioned foam inhibiting or .crosslinking effects will "not unprbvc. 
Moreover, in the present invention, a general coloring coating material of the above- noted 
composition with no mixture of the foaming inhibitor or crosslinking agent mentioned above is ^ 
used to funher apply diTTerent colored patterns from ihc'above panems on tht lanru'nated sheet, 
thus providing further complex and higlily dccontivc products. The latter printed panems inay be 
fotmed after the formation of the foamed layer as the later protess of the laminated sheet. As the 
method of forming the above primed panems, the generally known gravure method, rotary screen 
printing method, flexographic method, or the iike is used. ' , 

Continuously, after the layer is heated and dried at the lemperature equal to or lower than the 
decomposition temperature of the foaming agent, the s>Tithetic resin layer is heated and foamed in 
a h^eating furnace; at the same time, a coating material with rhe blend'of a foaming inhibitor or 
crosslinking agent is used for suppressing the foaming of the printed patterns to forrn an embossed 
foamed layer having recessed repeat patterns. 

In forming the layer, it is necessary to foam the foaming pans - in other words, protruding p^ro 
by two to eight times. \Vhen the foaming is carried out*by less than nvo timesiO. Imm to 0.6mm ■ 
in foamed sheet thickness), the foamed layer will be so thin that the above-noted process of . 
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forming recessed partems of repeal panems and the foJIpwin? process of forming randomly 
embossed uneven panems at the promjding surfaces of the foaoied layer wiih a cold embossing 
roll cannot form sharp and stcreo$co{>ic patterns, which is not preferable. ' 

Then, after uneven panems of repeat, panems are added to the above-noted foamed layer by a 
chemical embossing method, the layer is re-heated at a lemperawre equal lo or lower than the 
foaming tempcramre (lower than the decomposition tempcramre of the foaming agent therein) and 
a cold embossing roll having uneven partems is used so as to form random sharp uneven panems 
at protruding parts of the uneven patterns mentioned above* , ^ . 

In thb case, it is preferable to use a roll having about 0.8mm to 2.0mni in depth of uncvenncss for 
the layer foamed almost eight times and the roll having OJmm to 0.8mm in depth of uncvenness . 
for iVe layer which is lightly foamed about t^vo times so as to add panems by a citarancc ^ 
erfibossing method. This is because random sharp and stereoscopic uneven panems should be 
added without crushing the foamed cell scrucnires at the protruding- parts of the above-noted 
foamed layer with pressure. Moreover, in the present invefttion. if necessary, a surface treated 
layer is formc^I on the above-noted foamed layer before or after the foaming process by using a 
fmishing agent consisting of generally know n polyvinyl chloride resins, acrylic resins, urethane 
resins or others alone, or the copolymer thereof, or the blend thcrcbf. By doing so, effects such as 
anti-contamination and matting msy be added. ' ■ 



[Examples) 



FIG. I shows a coodirion of one example of the present invention before foaming where a 
svT^etic resin layer 2 containing a foaming agent is lamiridted on a base material I and colored or- 
uncolored printed patterns 3 of repeat panerm coniai'iiing a foam inhibitor or cross I inking agent is 
^ tlfen formed on the layer surface. ' ' 



\ . .. 

sequentially, a foamed layer 2' having uneven panenis.of repeat panems is formed by a so-called 
Chemical embossing method wherein ihc s>-nthetic resin layer 2 containing the above-noted 
foamihg agent is heated and foamed, the foaming of printed patterns 3 is suppressed to form the * 
recessed pans 6 of repeat patterns « shown in FIG. 2. and parts 5 having no'printcd panems of 
repeat patterns arc foamed to bring the same lo protniding parts. Conrinuoosly. the foamed layer 
is re-hcalcd at a temperature equal to or lower than the foaming temperature (decomposition 
temperature of the foaming agent therein) in the previous process, and sharp random uneven 
patterns 5" as shown in FIG. 3 are formed at the above-noted promiding parts 5 by a clearance 
embossing method with a cold embossing roll carved witb-random unevep patterns thereoti. . ' 
Moreover, in the present invetition. a general prihting coating material may be uJed before the 
above-noted foaming procesior before an embossing process after the foaming process to add the 
printed panems 4 at the protniding surfKes 5 of repeated une\ en patterns of ihe synihctic resin 
layer 2 or the foaming layer 2* mentidnect above, thiij providing products with eKha need designs. 
Also, although not shown in each figute, an anti-conlarttination and matting effects may be also 
added to the present invention by forming a generally known surface treated layer ori the synthetic 
resin foamed layer depending on the situation. • . 

[Example IJ ' ' * 

A tile-Iikc foamed material having recessed and colored checked panems was provided by the 
steps of: over combujtion paper for wall paper lining ( W'K-70.NTP manufacnired by Kojin Co.. 
Ltd.. coating a coating material of the blend A mentioned below. coAtaining a foaming ag«nt. at a 
thickness of about 0.2mm by a comma coiten then, hating it for about two mitiutes at about 
140*C, which is lower than the decomposition tcn^cramrc of the above foaming agent in a hot-air 
dt^ing funiace, ihus drying it into a gel condition and forming a colored synthetic resin layer 
containing the foaming agent: over the surface thereof, applying coloring ink containing a foaming 
V (ohibitor of the blending B mentioneJ below to add printed patterns of checked repeat pancfns by 
a gravure method and then drying with hot lir for about 40 seconds a| about 1 10" C; by using 
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general gravurt ink, similarly adding checked patterns of different repeat patterns from the above-' 
noted printed patterns by a grax^jre method and drying as (he above-mentioned printed pancrrts; 
and ihca heating for about 60 seconds at about 220' Cin a foaming furhacp. thus decomposing 
the foaming agent therein and foaming the above synthetic resin layer, and at the same time, 
suppressing the foaming of the printed surfaces coniaihing the above;noicd' foaming inhibitor. 
Sequemiali/, the surface of the foajficd material was re-heated at the tcmpcramre equal to or lower 
than the above-noted foaming temperature by a far infrared 'radiation healer, and the protruding 
surfaces of the rile4ikc foamed maretisi mentioned above were embossed by a clearance 
embossing method ^Mih a cold embossing roll carved with grain-like random" pancms at about 
!.5mm deep, thereby providing a foamed decorative material for- byllding materials of an excellent 
design with the combination of recessed patterns of checked repeat patterns atid grain-like sharp 
random Vncven patterns at the protniding surfaces, and wbjch is also clearly stereoscopic. 

Blend A 

. , 

Vinyl chloride resin (P = 900 paste resin) * *. . 

DOP 50\vt% - ' 

TCP I5wt. % 

Ba-Zn stabilizer 3v\-t, Vo • 

Forming agent (ADCA) 6vn. % . > , , - . 

Filler (CaCoj) 50w. % • . 

Titanium pigment I5\\t. % . ' 



Blend B. 

Vinyl chloride-vinyl acetate copolymer resin 

20vvi% 

Methyl eihyl ketone ' 90\vi. % 

Methyl isobutyl ketone 30wt.% ' 

Mcllitic anhydride (foaming inhibitor) 30\\i. % 
Red iron oxide pigment lOxvi. % 

Titanium yellow pigment 30\vi. % 

Carbon bUck ^ ' 2wt. % . 



(Example 2) 



An embossed foamed material having 0.9mm thick protn?ding surfaces of panep^s and about 
OAmm thick recessed surfaces, was provided by the steps of: forming a jointing .layer by coating a 
(illegible -shimohiki?) coating materia! used for gcncrtil vinyl chloride laser on a polyester 
^ urtwovcn cloth of 90g m' METSUKE as a base material: laminating a composite containing ^ 
foaming agent containing the blend C shown below ai about 0. 1 Smm* sht^X thickness by a 
calendering method: dicn. forming flower panertis of repeat paitems on the layer by using coloring 
ink containing a crosslmking agent of the blend D mentioned below; in the same method as in 
Example I; and heating for 90 secbnds at about 21 OX in a foaming ftjmacc for foaming. Then, 
uneven patterns were added thereto with a cold embossing roU 'where random cloih-like patterns 
were engraved at the depth of about O.Sinm, by the same clearance embossing method as in 
Example I. thtis providing a foamed decorative material for auiombiive trirfi which has uneven 
flower patterns and the same clear uneven patterns as in Example .1 with cloth panems at the - 
protruding surfaces of the flower panems. • ' * 



Blend C \ 

^PVC (P » nOO sn^ight resin) 

^ . ^ lOOwi.% 

DO? -^Swi. % 

TCP !5wi.% 

Ba-Zn $tabili2er 3wt, Vo 

Foaming agent (ADCA) 3wl % 

Filler (CaCo.) 20\v. % 

Titanium pigment • lOvvi. % 



Blend D 

Vinyl chloride-vinyl acetate copolymer resin 

^ 20\M. % 

Methyl eihyl ketone ' 1 20wi, % 

Toluene 40wi. % 

Triazine-thiol DB ' 2 5 wt. % 

(manufactured by Sankyokasei Corp., aosslinkrag agent) 
Red iron oxide 15u^ % , 

Titanium yellow pigment 25wt. % 

Carbon black 2ui, % ' 
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(EfTects) 

As described above, in the preseni inventioa a $>*ntheiic rcsjn layer coniaining a foaming agent is 
laminaied on abase material; uneven patterns of repeal patterns are formed on the layer in ? so- 
called chemical embossing method by using a coating material Containing a foam inhibitor or 

crosslinking agent; and sharp uneven panems are fomrred at promiding surfaces by a so-called 

- 

mechanical embossing method tv iih an embossing roll carScd \vith random* panems. Thus, not 
onl)^can the present invention produce internal foamed decorative materials having highly 
slcreoscoptc and complex patterns w\x\ excellent designs, but also can produce the materials 
economicaUy by optionally seletting v'arious panems of repeat panems. Furtherrnoic; the present 
invention can provide internal foamed decorative materia Is which have uneven and hfghJy 
stereoscopic panems \yith the combination of the above-noted panems arid a ^rnall number of die 
larter random patterns. , ' . ' • 

4. BriefExplanation of the Drawings . ; 

FIG. I is a cross-sectional view of an example of the preseni invention before Ebammg. 

FIG. 2 is the cross-scclional view after the foaming. , • * • 

* * • ' 

FIG. 3 is the cross-scclional view of FIG. 2 added with embossed patterns. 

I: base matcAal; 2: synthetic resin layer before foarning; 2*: fdamed layer: 3: printed paneriu containing a 
fbaming ag^nt or crosslinking agent: 4: printed panems by a normal method:.5: protruding parts having no 

printed pattern of repeal pattenw; 5': ranilom eiribossed panems: 6: recessed parts of repeat patterns. 

, , t , ^ 

Patent Applicant: Kyowa Learfier KK ' . . 

Agent: ICHIKAWA, Rikichi * ' 
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Written Amendment (volunrar\') ' • 

* • -December 4. 1987 (Shoe 2) 
To: the Commissioner of the Japanese Patent Office. KunioOGAWA ' • * 

1. Disclosure of a Case . * ... 
Japanese Patent Application Sho 62 ( 1 987) - 2677 1 1 

2. Title of the Envcntion 

Productionof Foamed Decorative Material • . 

3. Party Jl^ucsting Amendment 

Patent Applicant ^ ' 

Kyowa Leather KX 

4. Agent ' . 

{Catakura Building, I -2, Kyobashi 3-chome, Chuo-ku, Tokyo 

(61 79) Patent Attorney: RikichilCHlKAW A . ^. . . 

5. Objects of Amendment; XIaim" and "Detailed Description of the Invention*' in the specification 

6. Contents of Amendment - ' ' . * . 

(1) The "Claim" in the specification is amended a$ in •'Aitachmcm P. ' * • ' 

(2) '*Kurilca* kanetsu" on line 1 1 on page 5 of the same specification is amended to "knirikaeshi kanctsu". 

(3) ^^Okoshi" on line 13 on page 3 of thi: same specification is amcnddd to "ok'oshi". 

(4) "Kanetsqshi" on the last line on page 5 of the same specification is amended to "kaneisushite". , 

(5) "0.25 mm** on line 3 on page 6 of the same specification is amended to "O.lmip.^. ' ' \ 

(6) ''Meih/Hsoburyl kem, etc." on the last line on page 7 to jine I on page 8 of the same specification is 
amended to "methyl Lsobuty I ketone-"- » , ' 

(7) "Bcsozotriazor on line 8 to line 9 on page 8 of the same specification is amended to "benzolriazor. 

(8) The table of "Blend B** on page 16 of the same specification is amended as in "Attachment 2". 



(Atrachmcnt I] 

Claim - • 

Production of a roamed decorative materiat comprising iKc sieps of: 

laminating a synthcric resin layer containing a foaming agent onto Vbase maicjia!. applying repeated print 
patterns of coating containing a foaming inhibitor or crosslinking agent on the synthetic resin layer, healing 
the resin layerjnto a foamed layer having recessed and protniding patterns, re-heating the foamed la/er at a 
lemperamre equal to or lower than the foaming leinpcranirc in the previous step and efnbossing the foamed 
layer with^ cold embossing roll to form sharp and embossed random panems at the protruding surfaces- 
thereof. ' . 
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(Attachment 2) 
Blend B 

Vinyl chloride-vinyl acetate copoiymcr resin 

Methyl ethyl ketone 90wt. % 

Methyl isobutyl ketone 3(h\i; % 

Trin^cllitic anhydride (foaming inhibitor) 30w^ % 

Red iron oxide pigment ' \0\\x % 

Titanium yellow pigment 30\\i. % 

Carbon black • Zwt, % 

\ 
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